CRITICAL ITEMB LIST

PROJECT: SRMS ﬂ-s NCIU INSTALLED)

SYSIEM: ELECIRIC]L SUBSYSIER
ASS'Y P/R: - SHEET:

FHEA iER | wamE, o017, & FAILURE MODE FAILURE EFFECT HD\R / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pravlnG rEF. AND oN 2/
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2085 0 FAILURE MODE : FOR ALL CAUSES: DESIGN FEATURES
DETECIOR BAAKE DRIVER BRAKE TRUFW | ..-eo..olllD
ary. 1. O PORT TABLE WILL FAIL THE BRAKE DRIVER IS INPLEMENTED USING FET POMER TRANSISTORS,
SCHEMATIC SRAKES LF BRAKES ARE COMNECTED IN A SERSES REDUNDANT CONFIGURATION. THE CIRCUIT
szre? STATUS OFF, ARM COMES EMPLOYS COMTINUUS TESTING 1O VERIFY THE INTEGRITY OF THE
ouTeul 10 REST. LOSS SRAKE DRIVE CIACUIT.
MON T FOR OF COMPUTER
FAILS 10 SUPPORTED THE DRC BRAKE SWITCH CONTROLS THE OPERATION OF THE BRAKE
“BRAKES ON". MODES. LOSS Of ORIVER THROUGH AN OPTO- [SOLATOR WHICH ACIS AS A SOLID-STATE
LINPING DURING RELAY. OPTO- ISOLAIORS (DIODE AND TRANSISTOR} MEE! THE SAME
CAUSE(S): END EFFECTOR QUALITY AND APPLICATEON CRITERIA THAT HAVE BEEN APPLIED 1D
0 CAPIURE. DISCRETE SEMICONDUCIORS. )
FIRST OR FOR CAUSES 1)
SECOND BRAXE 3), &), mio 6}
DRIVE FET OR BRAKES ARE INDUCTORS ARE DESIGNED SPECIFICALLY FOR THE APPLICATION.
CIRCUIT APPLIED BY THE DESIGN CRITERIA, INCLUDING CKOICE OF MATERIALS AND
FAILS OPEN. HARDWARE. GPC VEST REQUIREMENTS ARE IN ACCORDANCE WITH MIL-[-27.
) ENTERS [DLE WORST CASE STRESS LEVELS DO NOT EXCEED THOSE ALLOVED
PORT MODE. BY SPAR-RHS-PA.ODS.
POVER FLAG
STATUS FAILS FOR CAUSE 2): ALL RESISIORS AND CAPACITORS USED IN THE DESiGH ARE SELECIED
LW, BRAKE TAUTH FROM ESTABLISHED RELIABILITY CER) TYPES. LIFE EXPECTANCY 1S
3) TABLE WMILL FAIL INCREASED BY ENSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
H/W WATCHDOG | AND APPLY AUTO OERATED IN ACCORDANCE WITH SPAR-AWS-PA.003. ALL CERAMIC AND
TINER OR GPC BRAKES IF ELECTROLYIIC CAPACITORS ARE ROUTINELY SUBJECIED 10
AJTOBRAKES BRAKES ARE OFF, RADTOGRAPHIC INSPECTION.
SOURCES GPC EMTERS
FAILS TO TENPERATURE THE COMMAND OPTO-ISOLATOR ELEMENTS MEET THE SRNS PROGRAN
PARAKES ON®, MOR1 TORING REQUIREMERTS FOR SEMI - CONDUC TORS.
4) MODE .
S/V HCIU DISCRETE SEMICONDUCTOR DEVICES SPECIFIED 1O AT LEAST THE IX
FATLURE FOR CAUSE 5) LEVEL OF MIL-S-19500. ALL OEVICES ARE SUBJECTED 10
VARNING GPC WILL DROP RE-SCREEMING BY AN INDEPENDANT TEST HOUSE. SAMPLES OF ALL
AUTOBRAXES INTD “IDLE" PROCURED LOTS/DATE CODES ARE SUBJECIED TO DESTRUCTIVE PHYSICAL
SOURCE FAILS HODE AND ARM ANALYSIS (DPA} 10 VERIFY THE INTEGRITY OF IHE MANUFACIUR ING
10 "BRAKES WILL RECE|VE PROCESSES. OEVICE STRESS LEVELS ARE, DERATED IN ACCORDANCE
", ZERDED JOINT WITH SPAR-RMS-PA.003 AND VERIFIED BF DESIGN REVIEW.
5) RATE COMMANDS.
PORT BRAKES FUSES ARE PROCURED 10 MSFC SPEC 4O 38259,
STATUS WORST CASE
QUTPUT THE DESIGN UYSLIZES PROVEN CIRCULT TECHMIGUES AND IS
HONETOR UNABLE 10 IMPLENENTED USING CMOS LOGIC DEVICES.
cIRcuLs RELEASE BRAKES.
FAILS fO LOSS OF ARM CMOS DEVICES OPERATE A1 LOM POVER AND HENCE DO NGI EXPERIENCE
“BRAKES ONM, DRIVE SIGNIFICANT OPERATING STRESSES. THE TECHNOLOGY IS MATURE. AND
5) CAPABILITY, DEVICE RELIABILITY HISTORY IS WELL DOCUMERTED. ALL STRESSES
LOSS Of ARE ADDITIONALLY REDUCED BY DERATING THE APPROPRIAIE
BRAKE BUS REDUNDANT PATHS PAR; AETERS [N ACCORDANCE WITH SPAR-RMS-PA.003, SPECIAL
FUSE, REMATHING HANDLING PRECAUTIONS ARE USED AT ALL SIAGES OF MANUFACTURE 10
--------------- PRECLUDE DAMAGE/STRESS DUE 10 ELECTROSTATIC DISCHARGE .
10 CONTIMUE
OPERATIONS: YHE DICOE AND TRANSISTOR, WHICH COMPRISE AW OPTO-ISOLATOR, ARE
1) DIRECT DREVE SUBJECTED TO THE SAME QUALITY AND APPLICATION CONIROLS AS
2) BACK-UP APPLIED 1O DISCRETE SEMICONDUCIORS.
DRIVE .
y 3) JETIISOR (10 THE BRAKING LOGIC CIRCUIT IS MADE UP OF CHOS, AM INDUCTOR, AND
i SECURE ORBIIER) RESISTORS AND DIODES. ,-
!,'JI .
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CRITICAL ITEMB LISBT PROJECT: SRMS ﬁE ucw INSTALLED} SYSTEM: ELECTRICAL SUBSYSTEM
RS S R e D R DD D D e - ASS'Y NOM H ASS'Y P/N: - SHEET: 2
FHEA FHEA HAME, Q1Y & FAILURE MGDE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. orawlnG riF. AND oN n
DES1GNATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2085 0 FAILURE MODE : FOR ALL CAUSES: ACCEPTANCE TESTS
DEJECTOR BRAKE DRIVER BRAKE TRUTR | CoCLLLTOCLLlTT
oty, 1, OR PORT TABLE VILEL FAIL TRE MCIU IS SUBJECYED TO FHE FOLLOMING ACCEPTANCE
SCHEMAT IC BRAKES IF BRAKES ARE ENVIROWMENTAL TESYING AS AN LRU.
012797 STATUS OFF. ARM COMES
ouTPUT T0 REST. LOSS O VISRATION: LEVEL ANG DURATION - REFERENCE TASLE 3.2
HON1 TOR OF COMPUTER
FAILS TO SUPPORTED O THERMAL:  +40 DEGREES C TO -16 DEGREES C (2 CYCLES)
“BRAKES ON“, MODES. LOSS OF
LINPING DURING
CAUSE(S): END EFFECTOR QUALFFICATION TESTS
1 caPruRe. | oLl
FINST on FOR CAUSES 1) THE MCIU IS SUBJECTED 10 THE FOLLOMING LRU QUALIFICATION
SECOND ARAKE 3, 4), AND &) ENVIRONMENTS :
DRIVE FET OR SRAKES ARE
CIRCUIT APPLIED BY O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 3.2
FAILS OPEM. HARDMARE. GPC .
) ENTERS IDLE 0 SNOCK: BY SIMILARITY TO -3 MCIU
PORT MODE. o
POVER FLAG O THERNAL:  +51 DEGREES C 1O -27 DEGREES C {10 CYCLES}
STATUS FALLS FOR CAUSE 2):
LOW. BRAKE TRUTH O HMIDITY:  BY SIMILARITY 1O -3 #HClu
N TABLE VILL FAIL
H/W WATCHDOG AND APPLY AUTO 0 ENC: MIL-STD-441 AS MODIFIED BY SL-E-0002 (TESTS
TINER OR GPC BRAKES If CEO1, CEOS, CSO1, CSD2, £S04, RED2 (N/B), RSO,
AUTOBRAXES BRAKES ARE OFF. RS02
SOURCES GPC ENTERS
FAILS 10 TEMPERATURE 0 LIFE: 430 OPERATING WOURS
"BRAKES ON™, MON | TOR I NG 1000 POVER ON/OFf CYCLES
4 MODE .
S/ MCIU
FAILURE FOR CAUSE 5)
VARNING GPC WILL DROP
AUTOBRAKES INTO *IDLE¥ FLIGHT CRECKOUT
SOURCE FAILS MODE AND ARN |  =-eeccemmenan-s
10 "BRAKES WILL MECEIVE PDRS OPS CHECKLIST (ALL VEHICLES) JSC 16987
oN", IEROED JOTMT
5) RATE CONMANDS.
PORT BRAKES
STAIUS WORST CASE
LT T Lt
MON 1 TOR UNABLE TO
CIRCUIT RELEASE BRAKES.
FAILS 10 LOSS OF ARM
"BRAKES OM™. DRIVE
8) CAPABILITY,
LOSS OF
BRAKE BUS REDUNDANT PATHS
FUSE, REMAINING
10 CONT INUE
OPERATIONS :
1) DIRECT DRIVE
2) BACK-UP
DRIVE
3} JETTISON (TO
SECURE OREITER)
PREPARED BY: WEUG SUPERCED NG DATE: HONE DATE: -F1 JuL 91 CIL REV:
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CRITICAL ITEMB LIST

PROJECT: SRMS 6-5 HCIU INSTALLED}
: HLIU

SYSIEM: ELECIRICAL SUBSYSTEM

- G SR G ASS'Y NOM Ass'y p/R: SHEET : 3
FHEA EMEA | waMe, Q1Y 8 FAILURE WODE FAILURE EFFEC! HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pRAVING REF. AND oM 2/1R
DES I GNAT | ON CAUSE END [1EM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2085 0 FAILURE MOOE ; FOR ALL CAUSES: OA/ENSPECTIONS
DETECTOR BRAKE DRIVER BRAKE TRUTH | <--e-eeeienie-
arr. 9, OR PORT TABLE WILL FAIL DOCUMENTED QUALITY CONIROLS ARE EXERCISED THROUGHOUT DESIGN
SCHEMATIC BRAKES 1F BRAKES ARE PROCUREMEMT, PLANKING, RECE|VING, PROCESSING FABRICATION,
812797 STATUS OFF, ARN COMES ASSEMBLY, TESTING AND'SHIPPING OF THE MCIY. GOVERNMENT SOURCE
ouTPUT 10 REST. LOSS INSPECTION IS INVOKED AT VARIOUS LEVELS OF COMPONENT ASSEMBLY
NOW | TOR OF COMPUIER AND TEST OPERATIONS. MANDATORY INSPECTION POYMIS ARE EMPLOYED
FAILS 10O SUPPORTED AT VARIOUS LEVELS OF ASSEMOLY AND [EST.
“BRAKES ON", MODES. LOSS OF
LINPING DURING EEE PARTS INSPECTION tS PERFORMED AS REQUIRED BY
CAUSE(S}: END EFFECTOR SPAR-RMS-PA.0D3. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
1 CAPTURE, T0 THE REQUIREMENIS OF FHE APPLICABLE SPECIFICATION. ALL €EE,
FIRST OR FOR CAUSES 1) PARTS ARE 100X SCREENED AND BURNED [N, AS A MINIWUM, AS
SECOMD BRAKE 3}, &), AND &) REQUIRED BY SPAR-RWS-PA.003, BY THE SUPPLIER. ADDITIOWALLY,
DRIVE FET OR | BRAKES ARE EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
CINCULT APPLIED 8Y REQUIREMENTS, BY AN INDEPENDENT SPAR APPROVED 1ESTING
FAILS OPEN. HARDVARE. GPC FACILITY. DPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
2 EHTERS IDLE SELECTED 5% OF PARTS, MAXIMUM 5 PIECES, MINIMUM 3 PIECES FOR
PORIR ] HODE . EACH LO! NUMBER/DAIE CODE OF PARTS RECEIVED.
POVER FLAG
STATUS FAILS FOR CAUSE 2): WIRE §S PROCURED, INSPECTED, AND TESTED TO SPAR-RMS-PA.003,
LoV, BRAKE .TRUTH
3 TABLE MILL FAIL. RECEIVING INSPECTION VERIFYES THAT ALL PARTS RECEIVED ARE AS
H/W VATCHDOG | AND APPLY AUTO OENTIFIED IM THE PROCUREMEMT DOCUMENTS, THAT NO PHYSICAL
TINER OR GPC BRAKES If DAMAGE HAS OCCURRED 10 PARTS DURING SHIPMENT, THAT THE
AUTOBAAKES SRAKES ARE OFF. RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
SOURCES GPC ENTERS AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
FAILS 1O YENPERATURE
PERAKES ON%. MOW I TOR I MG PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
4) MODE . APPROPRIATE 1O THE MAMUFACTURING STAGE COMPLETED. THESE
S/ HCIU INSPECTIONS IHCLUDE,
FAILURE FOR TAUSE 5)
VARNING GPC WILL DROP PRINIED CIRCUIT BDARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AUTDBRAXES TMTO “IDLE" AND ADEQUACY OF PLATED THROUGH HOLES,
SOURCE FAILS | WCDE AND ARM
1O "BRAKES WILL RECEIVE COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
o™ ZEROED JOINT LOOPING, SYRAPPING, ETC. OPERATORS AMD [NSPECTORS ' ARE
5) RATE COMMANDS. TRAIMED AKD CERTLFIED TO NASA HHB 5300.4(3A-1) STAHDARD.
PORT BRAKES
STAIUS WORST CASE COMFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 1S
ot | et PERFORKED USING ULTRAVIOLET LIGHI TECHMIQUES.
HON | TOR UNABLE T0O
CIRCULT AELEASE BRAKES. POST P.C. BD. [NSIALLATION INSPECTION, CLEANLINESS AND
fFAILS 1O LOSS OF ARN VORKMANSHIP (SPAR/GOVERMMENT REP. MANDATORY INSPECTION POINT)
“BRAKES ON", ORIVE
&) CAPABILITY, $.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
LOSS Of INSTALLATIOM, ALIGNMENT OF BOARDS, PROPER COMNECTOR CONTACT
BRAKE BUS REDUNDANT PATHS MATING, WIRE ROUTING, STRAPPING Of WIRES €£7C.,
FUSE. RENAINING
--------------- PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEAMLINESS
10 CON!LNUE (SPAR/GOVERNMENT REP. - KANDATORY ENSPECTION POINT}
OPERATIONS:
1) DIRECT ORIVE PRE-ACCEPTANCE YEST INSPECTION, WHICH INCLUDES AN AUDIY OF
2) BACK-UP LOVER TIER INSPECTION COMPLETSON, AS BUILT CONFIGUSAT ICH
DRIVE VERVFICATION TO AS DESTGH ENC., (MANDAIORY INSPECTION POINT}.
3) JEITISON (10
SECURE ORBETER) A TEST READTHESS REVIEW (VRR) WHICH ENCLUDES VERLFICA]ION OF
TEST PERSONNEL, TEST DOCUMENIS, TEST EGUIPMEN) CALIBRADION/
VALIOATTON STATUS AND HARDWARE CONFtGURATION 1S CONVENED BY
PREPARED BY: NEWG SUPERCEDING DATE: HONE DATE: 11 JuL 91 CH REW 0
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CRITICAL ITEMS8 LIBT PROJECT: SRMS (-5 MCIU JNSTALLED}) SYSTEM: ELECIRICAL SUASYSIEM
ittt ASS'Y NOHENCHI&RE: HLTO Ass'y p/R: - SHEET: __ &
FHEA FHEA NAME, O1Y, & FAILURE MODE FAILURE EFFECT HOWR / FUNE. RATIONALE FOR ACCEPTANCE
REF. REV. prawinG REF. AND oN 2718
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2085 0 FALLURE MOOE : FOR ALL CAUSES: QUAL ITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
DETECTOR BRAKE DRIVER BRAXE TRUTH RELIABILITY, COMFIGURATION CONIROL, SUFPLIER AS APPLICABLE,
arr, 1. OR PORT TABLE WILL FAIL AND THE GOVENMENT REPRESENTATIVE, PRIOR TO THE SFART OF AKY
SCHEMATIC BRAKES IF BRAKES ARE FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
st2r97 STATUS OFF. ARM COMES
oUTPUT T0 REST. LOSS ACCEPTANCE TESTING {ATP) INCLUGES AMBIENT, VIBRATION, AND
MON1TOR OF COMPUTER THERMAL TESYING (SPAR/GOVERNMENT REP. - MANDITORY TNSPECTION
FAILS TO SUPPORTED Ny,
YBRAKES ON". MODES. LOSS OF
LINPING DURING
CAUSE(S): END EFFECTOR
T CAPIURE, ,
FERST OR FOR CAUSES 1)
SECOND BRAKE 3), 4), AND 6}
ORIVE FET OR | BRAKES ARE
CIRCUIT APPLIED BY
FAILS OPEN. HAROWARE. GPC
2) ENTERS IDLE
PORT MODE .
POVER FLAG
STATUS FAILS FOR CAUSE 2):
LoM. BRAKE TRUTH
5 TABLE WILL FALL
H/W WATCHDOG AHD APPLY AUNO
TIMER OR GPC BAAKES IF
AUTOBRAKES SRAKES ARE OFF.
SOURCES GPC ENTERS
FAILS TO TEMPERATURE
DBRAKES ON™. MONITORING
4) MODE .
S/W MCIY
FAILURE FOR CAUSE 5)
WARNING GPC WILL DROP
AUTDBRAKES INTO "20LE"
SOURCE FALLS MODE AND ARM
10 “BRAKES WILL RECEIVE
», ZEROED JOINT
5) RATE COMMANDS.
PORT BRAKES
STARUS MORST CAS
urtPyT | --eeeen --
MONITOR UNABLE T0
CIRCULT RELEASE BRAKES.
FAILS 1O LOSS OF ARM
VERAKES ONW. OREVE
6) CAPABILITY.
10SS Of
BRAKE BUS REDUNDANT PAYTHS
FUSE. REMATNING
TO CONTINUE
OPERAT [ ONS:
1) DIRECT DRIVE
2) BACK-UP
DR1VE
3) JETTISON (TO
SECURE ORBITER)
PREPARED BY: MG SUPERCEDING DATE: WOWE - OATE: 11 JuL 91 CIL Atv: 0
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CRITICAL ITEMB LIBT

PROJECT: SRMS h-s MCIU IMSTALLED)
ASS'Y WOM :

SYSTEM: ELECTRICAL SUBSYSIEM

et fiipedgrepudifergonpr HHESSS ) oEET: S
FMEA FMEA | WNAME, OtY, & | FAILURE MODE | FAILURE EFFECT HDWR / FUNC, RATIONALE FOR ACCEPTANCE
REF . REV. oravinG REF. AND oN 2/1R

DESIGNATION CAUSE END ITER CRETICALITY SCREEMS: A-PASS, B-PASS, C-PASS
2085 0 FAILURE WODE ; FOR ALL CAUSES: FAILURE HISTORY
DETECIOR BRAKE ORIVER | BRAKE TRUTH = |  <=ecec-coneea..
arr. +, OR PORT TAGLE MILE FAIL THERE WAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
SCHEMATIC BRAXES IF BRAKES ARE NODE OW THE SRHS PROGAAM.
812797 STATUS OFF. ARM COMES
outeut 10 REST. LOSS
#ON1 TOR OF COMPUTER
FAILS T0 SUPPORTED
“ERAKES ON". | MCOES. LOSS OF
LEMPING DURING
CAUSE(S): END EFFECTOR
3] CAPTURE, .
FIRST OA FOR CAUSES 1)
SECOND RRAKE | 3), &), b &)
ORIVE FET OR | BRAKES ARE
CIRCUIT APPLIED BY
FAILS OPEN. HARDWARE, GPC
2) ENTERS 10LE
PORT MCDE .
POMER FLAG
STATUS FATLS | FOR CAUSE 2):
LON. BRAKE TRUIH
5N TABLE MILL fAIt
H/M WATCHDOG | AND APPLY AUTO
TIMER OR GPC | SRAKES IF
AUTOBRAKES SRAKES ARE OFF.
SOURCES GPC ENTERS
FAILS 10 TENPERATURE
:gmes . | woMiToRING
S/ HCIU
FAILURE FOR CAUSE 5)
VARNING GPC WILL DROP
AUTOBRAXES INTO “1DLE"
SOURCE FAILS | WODE AWD ARM
10 “BRAKES WILL RECE IVE
oN". ZEROED JOINT
5) RATE COMMANDS,
PORT BRAKES
STATUS WORST CASE
QUIRYT | ceemenne-s
HON1 TOR UNABLE 10
CIRCUTT RELEASE BRAKES.
FAILS 10 LOSS OF ARM
BRAKES ON. | OAIVE
) CAPARILITY.
(0SS OF
SRAKE BUS REOUNDANT PATHS
FUSE. REMATNING .
1O CONTINUE
OPERATIONS
1) DIRECT DRIVE
2) BACK-UP
DRI VE
5) JETTISON (10
SECURE ORBIIER)
PREPARED BY: NFMG SUPERCEDING DATE: NONE — DATE: 11 JuL 91 CIL REV: O
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CRITICAL ITEMB LIST PROJECT: SAMS “ MCIU INSTALLED) SYSTEM: ELECTRICAL SUBSYSIEM
e e e ———— ASS'Y NOM : ASS'Y p/H: - SHEET: &
FMEA FMEA HAME, OTY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulnG mér. AND oN 2/ R
DESIGNAT 10K CAUSE END ITEM CRITECALITY SCREENS: A-PASS, 8-PASS, C-PASS
2085 0 FAILURE MOUE : FOR ALL CAUSES: OPERATIOMAL EFFECT
DETECTOR BRAKE DRIVER BRAKE TRUTH | .oooollLUT
erv. 1, OR PORT TABLE WILL FAIL
SCHEMATIC BRAKES IF BRAKES ARE AUTOBRAKES. DIRECT DRIVE AND BACKUP AVAILABLE. LOSS OF
p127re7 STATUS OFF. ARM COMES LIMPING. LOSS OF COMPUTER SUPPORTED MODES.
QUTPUT 10 REST. LOSS
HONI TOR OF COMPUTER CAEW ACTION
FAILS TO SupPORIED | ool Lol
“BRAKES ON", MCDES. LOSS OF
LIMPING DURING SELECT DIRECT DRIVE. SINGLE/DIRECT DRIVE SWITCH SHOULD BE
-i';.us:tsn E:giﬁzgscm PULSED 10 MATHTAIN PROPER RATES.
FIAST OR FOR CAUSES 1) CREM TRAINING
SECOND BRAKE 3), &), am el |0 ool .
DRIVE FET OR BrAKES ARE CREW IS TRAINED TO ALVAYS DBSERVE WHETHER THE ARM IS
CIRCULl APPLI1ED BY AESPONDING PROPERLY TO COMMANDS.
FAILS OPEN. HARDWARE. GPC
) ENTERS IDLE MISSION CONSTRATNT
PORT MOOE. | -l lliTllll
POVER FLAG
STATUS FAILS FOR CAUSE 2): MOME
LOW. BRAKE TRUTH

3) TABLE WILL FAIL
HiW WATCHDOG AND APPLY AUTO
TINER OR GPC BRAKES IF

AUTOBRAKES BRAKES ARE OFF.
SOURCES GPC ENTERS
FAILS 10 TEMPERATURE
:BRIKES on», HONETORING
) .
S/u HCIU
FALLURE FOR €AUSE 5)
WARNING GPC WiLL DROP
AUTDBRAKES INTO *IDLE"
SOURCE FAILS MODE AND ARM
T0 “BRAKES WILL RECEIVE
ON", TEROED JOINT
5) RATE COMMANDS.
PORT BRAKES
STATUS WORST CASE
e S B
HONITOR UNABLE 10
CIRCUIT RELEASE BRAKES.
FAILS TO LOSS OF ARM
"BRAKES OM™. DRIVE '
6} CAPABILITY.
L05S OF
BRAKE BUS REDUNDANY PATHS
FUSE. REMALNEING
1O COMTINUE
OPERATIONS:
1} DIRECT DRIVE
2} BACK-UP
DRIVE

1) JETTISON (10 N
SECURE ORBITER) R B

S

PREPARED BY: NFWG SUPERCEDING DATE: NOWE - DATE: 11 JuL 9 CIL REV: O
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CRITICAL ITEMS LISBT

PROJECT: SRMS E-S HCI? INSTALLED)
ASS'Y NOH :

SYSIEM: ELECTRICAL SUBSYSVEM

padebpenfinufocfpergifeguguigafilpuge st b ! et 7
FHEA FHEA MAME, QTY, B FAILURE MODE FAILURE EFFECT HOWR / FUNC. RAT
REF. REV. oraving afr. AND oN 2/ JONALE FOR ACCEPTANCE

DESI GHAYION CAUSE END LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2085 0 FAILURE WCOE ; FOR ALL CAUSES: SCREEN FAILURES '
DETECTOR BRAKE DRIVER BRAKE TRUTH |  =eeememeceeenn-
arr, 1. O] PORT TASLE WILL FAIL
SCHEMATIC BRAKES IF BRAKES ARE N/A
012797 STAIUS OFF. ARM COMES
UTPUT 10 REST. LOSS
MON1 TOR OF COMPUTER
FAILS TO SUPPORTED
HBRAKES ON". WODES. LDSS OF
LINPING DURING
CAUSE(S): £HD EFFECTOR
1 CAPTURE., .
FIns1 OR FOR CAUSES 1)
SECOND BAAKE 3), &3, Avo &)
ORIVE FEV OR BRAKES ARE
cIacunt APPLIED BY
FAILS OPEM. HARDWARE, GPC
) ENTERS IDLE
PORT . -
POVER FLAG
STATUS FAILS FOR CAUSE 2):
LOM. SRAKE TRUTH
3) TABLE WILL FAIL
H/M UATCHDOG | AND APPLY AUIO
TIMER OR GPC BRAKES IF
AUTOBRAKES BRAKES ARE OFF.
SOURCES GPC EMTERS
FAILS 1O TEMPERATURE
:nms N, MON1TORING
} .
S/M NCIU
FATLURE FOR CAUSE 5)
UARNING GPC WILL DROP
AUTOBRAXES IHTG “1DLE®
SOURCE FAILS | MODE AND ARM
10 “BRAKES WILL RECEIVE
oN", TEROED JOINT
5) RATE COMMANDS.
PORT BRAKES
STATUS WOAST CASE
outeurT | -eeeeeeees
NON 1 TOR UNABLE 10
CIRCUM RELEASE BRAKES.
FAILS 10 LOSS OF ARM
"GRAKES ON". DRIVE
6) CAPARILITY.
LOSS Of
BRAKE BUS REDUNDANT PATHS
fUSE. REMATNING
10 CONI INUE
OPERATEONS :
1) DIRECT DRIVE
2} BACK-UP
ORIVE
3) JETTISON (10
SECURE ORBITER)
PREPARED BY: MEMG SUPERCED NG DATE: NOME DATE: 11_suL 91 CIL REV: O
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CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MCIU INSTALLED) SYSTEM: ELECIRICAL SUBSYSIEM
e - —— ASS'Y HOM T ASSIY PIWZ =
£MEA FMEA NAME. QTT, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. oraulug akr. AND oN 2/ R
DESIGNAT LON CAUSE END ITEN CRITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
2085 0 FAILURE HOOE : FOR ALL CAUSES: OMASD OFFLINE
DETECTOR BRAKE DAIVER emace turh | JTTTDUTTILMT
etr, §. OR PORT TABLE WiLt FAIL APPLY BRAKE ON/OFF SIGNALS TO INPUT OF MCIU. VERIFY VOLTA
SCHEMATIC BRAKES IF BRAKES ARE OM BRAKE BUS AND VERIFY NO BITE BITS ARE SET.
812197 STAYUS OFF. ARM COMES
UTPUT TO RESF. LOSS :
HON | TOR OF COMPUTER" OMRSD ONLINE INSTALLATION
FAILS TO suppoRte0 | _LUCU T T TLLATIOM
“BRAKES ON“, MODES. LOSS OF OPERATE BRAKE SWITCH. VERTFY VOLTAGE AT LONGEROW |NIERFACE
LIMPING DURLNG VERIFY NO BITE ANNUNCIATIONS.
CAUSE(S): END EFFECTOR
" CAPTURE .
FIRST OR FOR CAUSES 1) OMRSD OMLINE TURNAROUND
SECOND BRAKE | 3) &), awp 6§ | --.o0LLTCITE CUTTTTOURD
ORIVE FET Om OrAKES ARE - OPERATE BRAKE SWITCH. VERIFY BRAKES RESPOND CORRECILY AND
CIACUIT APPLIED BY VERIFY NO S1TE B11S ARE SEI.
FAILS OPEN. HARDWARE . CPC
2) ENTERS IDLE
PORT .
POVER FLAG
SIAYUS FAILS FOR CAUSE 2):
Lo, BRAKE TRUTH
3) TABLE WILL FAIL
H/M VATCHDOG AND APPLY AUTO
TIREA OR GPC BRAKES [F
AUTOBRAXES GRAKES ARE OFF,
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